Modulation of Na+/H+ exchange and intracellular pH by protein kinase C and protein phosphatase in blood platelets.
Phosphorylation of the Na+/H+ exchanger in human platelets is apparently controlled by the balancing activities of protein kinase C (PKC) and protein phosphatase (PP). To explore cellular expressions of these activities, we have examined the impact of modulation of PKC and PP on Na+/H+ exchange activity, its pHi set point and intracellular pH (pHi). These parameters were followed spectrofluorimetrically in BCECF-loaded platelets. Phorbol 12-myristate 13-acetate (PMA) and dihexanoylglycerol (DHG), which stimulate PKC, and okadaic acid, which inhibits PP 1 and 2A, elevate the measured parameters in concert, while staurosporine, which inhibits protein kinases, had opposite effects. The stimulatory and inhibitory effects are similarly very rapid, being discerned within seconds. It is concluded that: (a) phosphorylation of the Na+/H+ exchanger is the common origin of the diverse effects of PMA, DHG, okadaic acid and staurosporine, (b) Na+/H+ exchange properties are tightly regulated by phosphorylation and dephosphorylation, and (c) the exchanger plays a major role in pHi regulation in platelets.